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INTRODUCTION 
Lactobacius contains a very large aumber of 
Species, solated munly fom humans, ana, plans 
and foods: the genus shows lage phenotypic 
biochemical and physiological vanabliy [1. 2) 
Lactobcll ae wed as starters 40 manufacture of 
cheeses, yoghur, sounlough breads, silage, table 
lives, sauerkraut, Fermented fish and sausages, and 
fhe been proposed as natural bio-peservatives in 
on-femmented.yegotables. Several health evefis 
(probiotic) ae also reported with regard 1 
actobueil stains tht colonize the gassontstinal 
tract, These include stimulation of inmunoglobalin 
production, induction of interferon expression in 
Iacrophages,acifistion ofthe local environment, 
Ihypucholestenemic effects, binding of mutagenic 
compounds, pmuction "of bacteriocins, and 
prevention of the adhesion of pathogenic bacteria to 
the epithclial cell [344]. Ip fture, Lactobacilli will 
probably include the constuction of strains capable 
fof producing essential nutients and enzymes ar 
Sisplaying epitome as eomponeats in oral vaccines 
‘The genta wily of Lactobuillus species related 
to their GRAS (Generally Recognized as Safe) stats 
‘Their lagescale use will be dependent on the 
avalailty of costeffective methods for the 
production and delivery of viable cultares (5) 


Lactobacili ure exposed to various environmental 
‘reser suchas mill sree extremes intemperate, 
fH, osmotic pressure, oxygen, high pressue and 
Sarvaton which may affect the physiological sttus 
and properties ofthe cells Is essential wo know not, 
fnly which conditions are favorable or dewimental 
for the fe of Lactuelli but also which 
‘mechanisms pecmit heir survival and metabolic 
fscivides “under stress conditions. The eld of 
‘avionmental sess responses i vst and the related 


study of the proteomics of lucie acid ete AB) 
ig pecinal ics, Isc. rege: fous 
187) 


Lactobacilus rhannosuss exiginaly considesed 10 
tbe subsperes of J. case, bt later genetic research 
ound it tobe a species of is owa. Some sins of 
rhamnosus ate being used as probiodes. The species 
is sometimes used in yogurt and oer dairy products 
iterate reveals tht. rhannosus considered 3 & 
‘beneficial organism, and noticed 10 be pathogenic in 
‘cersin cumstances [8 


Copper is use by cells in small quantities in cellar 
cnzsines (eg. cytochrome © oxidase). However, 
‘case copper isso widely used in mining, industey 
and agricul, high levels of copper may exist in 
cavironment_ As such, bacteria have evolved several 
{yper of mechanisms to resist tricity due to high 
copper concentrations. With respect to the prevalence 
ff copper resistance in the environment, hacteria 
fiom 3 Water distribution system experiencing copper 
corrosion, aid 626 were found to be copper 
‘esistan[9]. OF those resistant bacteria 495 had cop 
or coprlike gene systems, including och 
‘ompartmentalization and efflux systems [10 In E. 
ols resistance to copper is based on an efflax 
‘mechanism by which copper is removed from the 
Cell. The efflux proteins ate expressed by plsmid- 
‘bound peo genes, which ae in turn are dependent on 
the expression of chromosomal cur genes (10). Two 
‘ear genes (cu and ew) were identified and were 
shown to encode a copper binding protein and an 
futer membrane lipoprotein. The most bacterial 
‘Species inthe environment have aequited at east one 
‘ofthe afore mentioned copper management sysers, 
fd thatthe evolition of copper eesistance may have 
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come about through the modification of copper 
‘lake genes found on chromosomes [11] 


Zine is another essential tice clement. I is aot 
btogially redox reactive and is thus not used in 
respirtion 1 is, however, inporant in. forming 
complexes and as a component in cellular 
corymes[ 12] Bacterial cells accumulate zinc by a 
fast. unspecific uptake mechanism and it is omy 
Found in higher concentrations (but is less oxi) than 
tier heavy metals (12). Uptake of zine ions is 
fsnerlly coupled to that of mugnesim, and the two 
fons msy be transported by similar mechanisms in 
Tetra [13] Two genera efflue mechanisms ae 
responsible for bacterial resistance to zine. One is a 
Paype ATPase efflux system tht transports zine 
jons across the cytoplasmic membrane by energy 
from ATP hydrolysis. A chromosomal gene, <n, 
wis folate from Ecol K-12 and was found 9 BC 
responsible forthe ATPase that transports zine and 
‘ter eaions across ell membranes [14], The other 
reclaim involved in nc efflux is an RND- 
liven? transporter systm that tasprts zine across 
the cell wall (not jst the membrane) of gram 
negative bacteria and is powered by a proton gradient 
fat not ATP [12h 


‘When copper and Zine are taken in exces, bacterial 
col oeome sensitive and st may distr the bacterial 
rcuboic systems. When copper and Zine stressed 
[robioc bacteria enter into our body. I may ease 
‘mctabolic changes and muy also became pathosesic 
In lution tests, microorganisms are tested for thie 
abltyo produce visible growth on a series of agar 
plats (agar diluon) or in microplate wells of bch 
{broth microdilution) containing dilutions of the 
atimicrobial aget. The lowest concentation of an 
fauimiceobial agent, hat will inhibit the visible 
‘70h of microrpanisms known asthe MIC. Inthe 
present study. we designed experiments and 
tf the Minimums inhibitory concentration by 
‘macruiution method (Anne Spain 2003) which lead 
to estimates the growth curves of Laciobcilas 
‘harms rce 1408) against Copper supa and 
Zine chloride 


‘MATERIALS AND METHODS 
Preparation of inoculum: The density of 
Lrhamnosus inoculum to give 10° colony-forming 
luis (CFU) per spot on the agar was standardized 
‘The inoculum was prepared by emulsifying overnight 
colonies dung # both culture. A 0.5 McFarland 
‘Sanat as used for visual comparison to adjust the 


DBLST (2013), 5(3):13-17 


suspension fo density equivalent wo approximately 
To" CFUimL. Altematively, inoculum can be 
juste photo metrically (16) 


Determination of minimum inhibitory 
concentration for Copper Sulphate and Zine 
‘chloride: The MIC ofthe wo mit, te Cu and Za 
vas deteemined by macro dilution method [17 


For deteination of minimum inhibitory 
‘concentration of Copper sulphate and Zine chore, 
ten 50 ml conical flasks were taken for cach meta, 
Foc each Mask 10 ml of MRS broth was ade. The 
range of metal sls concentration tested wll depend 
6 the organisms and neta salts being tested. To the 
5S flasks. O mM, 20 mM, 40 mM, 60 mM, 80 mM 
concensatons of copper sulfate and Zine chloride 
was added respectively. The remaining 5 flasks kept 
{or contol In these Mass respective concentration of 
‘metals added without adding culture. To the test 
Samples 10 KL of inoculum (0.D 0.5 McFarland 
Standard) was added to each dtferent concentrations 
‘of copper slits and Zine chloride, Then the Masks 
were incubuted for 24hre at 37°C under aerobic 
conditions. Afler incubation, the optical densities for 
ich concentration were reconded at 520am, The 
Towest concentration af Copper sulphate an! Zinc 
shlocide. tht completely prevent the gow of 
{Lactoacilusshamnosus were analyzed. 


Evaluation of growth curv 
Growth curves of the bacterial stains were 
setemmined by the amount of biomss podced in 
‘elation to time[15}. Parent stains were fully grown 
i MRS mesa at 37°C for 18 be, and approximately 
52x10 CFU ofeach train were inoculated int each 
of a series of mbes conning 9.9 ma of MRS bro 
With copper and zine conceouations consisting of 
oubling dilutions below and above the MIC and 
incubated at 37°C for 24 hrs, After incubation, 
aliquots from the tube nearest the MIC were wed 
{allowing s1:100 dilution to inoculate a second set of 
tubes contaiing MRS broth with Copper sulphate 
and Zine chloride and incubated overnight at 37°C. 
‘Aer incubation, the bacteria were tansfered agin 
land 10-12 serial wansfers were cad out. Likewise 
fick tin was then culvated in doubling 


‘An appeoimaely equal number of cells (2x10! of 
bormal parental sins and the respective copper 
inMueaced and zinc influenced strains 

Lactocttus rhamnosus wete grown in MRS mi 
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at 37, Bacterial growih was measured at different 
‘ime interval sing specropbotometer at 570nm. 
RESULTS: 

‘The minimum inhibitory concentation ofthe CuSO, 
‘was tested against. rhanoosus 


‘Table: The minimum inhibitory concentration of 
‘the CuSO, was tested against £.rhamnasus 
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Determination of minimum inhibitory 
concentration for copper Sulphate: 
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Sulphate stressed Z-rhamuosus. 
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‘Table:2 Growth curves of 40 mM CuSO, steed oon 
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‘Table:t Growth curves of 40 mM ZnCLstressed L. 
rhamnosus 
raphe 
Growth curves of 40 mM ZnCl, stressed 
Lrhamnosus 
02 
aos 
2 oa 
© os 
° 
0123456789 
fee br he br he be he hr be 
time interval 


DISCUSSION: 
Inally. CuSO, and ZnCl, was used ia 
concentrations of 20mM, 40 mM, OM, 80 mM and 
100 mM forrhunausus. However, miniman 
Inhibion was observed ta be probable at 40 mMfor 
both CuSO.and ZnCl for Lrhamnosus. Subsequent 
tests ith higher concenvatons confirmed thatat 
TomMt concentration of bork CuSO, and ZaCl, 
shows least inhibition for L rhummonus, with 
‘emurkable growth decrease in the range of 002 and 
0.004 respectively. (Tables 182 and Graphs 
182) Further study was conducted by considering the 
‘minimum inhibitory concentration ie, 40 mM at 
whi 50 5 inition was scen. Growth rate of test 
‘vganism under CuSO. and ZaCl; metal stress were 
fabulated at diferent time intervals, graphical 
representation denotes that test organism's grow 
increases with increase in tine period to ceruin 
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extent and then decreases (Table 3 & 4 and (Graphs 
3K 4), Advance ofthis sudy includes PAGE, 2D 
PAGE und MALDL-TOF. 


CONCLUSION: 
Although some ace metals ae important and 
essential elements, at high concenvatons most ofthe 
trace metals can be proved as wxic 10 misobes. 
Funer, Proteomic’ stuies subsequent microarray 
analysis and other molecular biological approaches 
teed to be performed to assign to document toxicity 
ff trace metal on probiotic. rhamnosus. The 
‘understanding of bacterial metal toxicity system bas 
teen useful for both environmental sciences and 
redicne 
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